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B.ok,rouna Of th. ,nv«,tlo. 

This invention generally r.l.f.= » 
«crospheres for eontroUed reLse o, """"""^ 

Hu»a„ Growth hor^ne ^1 ! 'T' 
hy the pituitary gland ^ secreted 

5-ovth Of an tissues of the U L^T" 

growth. In addition " "P^We of 

--h. the hor.:::!": LTrr?" ^^-^^-^ 

metabolic effects- ^ ^" following 

~. , .eieas'LXTu ::i\\ti»^^^^^^^ 

ur^ri?::::: : '-'^ -xi:' 

Is a4,lnistered three tilT' ""■"""""-■T dwartls. and 

wjiree rimes per wepV n^r 4-w 

or mtraauscular route. subcutaneous 

The administration of growth ho^ 
necessitates freguent intra^us^^^r ^xT" 
fSQ) injections. The advanJr ^ subcutaneous 

formulation for growth 

5.==. oi a controlled release 

compliance and accept,nceTr\d«iTtn™^' 
injections, incxeased therapeutic T . °^ 
tte peak and valley chan!!! ^ eliminating 
potentially lowerln'gt?::, a """^ '"^ 
hy reducing peaks and tueyT"""^' 

-trl. that releases co^ounVas tfl": °' ' 
degradation and/or drug diffusion . " " 
biodegradable and non-hiol ""^"^ « 

"sed for such applet ions 

Polytlactlde-co.;™ ' ZT"" - 
Poayorthoesters. aid et:yll:^~°" 
5-eral, release Is controlled hrselli: ^l"""' 
appropriate polymer , =*'=otlon of the 

icain, and e^I^le^ts ^» 
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Examples of these polvmerin o^.,*. 
in TT o n ^ ^ Foiymeric systems are described 

in U.S. Patent Nos. 4 rpi p-jk 4.« r =«»craDea 

4,H9i,225 to Langer and 4 906 Z7>i ^.^ 

,poZ„iaes,, .,3n,„, to .oataa " ' r 
Hutchinson (polyUctlcle, oolvlacti^. 

"a 4.530,,40 to Tloe ^/^'"'"■''-"-'ly^olide aol., , 
^ , , ° -lice, et al. (polylactide, 

polyglycolide, and copolymers) . 

However, controlled release a*- 4.u ^ . 
ana over the aesl„a Perioa .'^^^^^"^ 
MoreovAT- ^. ^-L^iJ-cuit to achieve. 

t: result m degradation of the drug to be 
aelivered nor .„st the drug react wifh 
«-ix so as to inactivate'orrlr Z^T'' 

u™:: 

oe cost effective to producp ^ 
"d ad^inistrahle using s^lrZ^L^ZZlZ'^'"'" 

-ention t" ZZt^J^rr''' 
containing growth ho-r»«« . ^ Microspheres 

•ctivit. c?rer\a XclnvT " 

It is a furthi Srowth hormone. 

to provide a ..LrL"^": "° '^''"^ 

a broad range ol Ji™ -""spheres formed from 

hormone re^L^e in ' 

rexeasable an a controlled fashion ar,rt *k 

-crospheres produced by such a process ^ 
""Mry Of the invention 

s.stems"rT:e:r::: irr;™^^^ — 

- a^nistrat^::. x„ 

pteterrea embodament, the arow+-h 
microspheres are hormone polymeric 

freeze thi n 7 ^^^'^ temperatures to 

freeze the polymer-growth hormone mixtures into 
polymeric microspheres with very high r^tL 
biological activity and materi^ '^^^h retention of 

-mactideK is .i.soirra\o:r^^^^^ ^ 
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methylene chloride together wii-h ^ . 

. ^ ^ ^^^^ powdered growth 

ettano, , ' "on-solvent such as 

nitrogen, at , temperature .elow the freezing point of 

col ^ ^-'^ Microspheres upon 

contacting the cold liquified aas ■ - 

fro?™ „™ , ' ' onto the 

rrozen non-solvent laver Tho 

+.K J-ayer. The frozen non-solvent iq 

n awed. ^ the non-solvent thaws, the Jl^^spheres 
^e solv . " non-solvL 

~r:n:: tt rrroteT ::::itri": ^= 

Microspheres containing the ,r;wth CnV" 
.ustainLT!" •'°"«'"- ">ow 

" release can be achieved by inclu^i-nr, 
degradation modifiers noro ^ ^"°l«sion of polymer 

stahii- °^r^ers, pore forming agents, and 

stabilizers of the growth hormone. 

Brief Description of the Drawings 

weight LT" ' " ' °' "^^-'^ in 

grolh h " ^''^ administered 80 ,g 

growth hormone dally (dark circles) , 20 ,g growth 

released from microspheres (dark sguares) over time 

Gro^rn''' invention 

Growth hormone coni-f^^r^^^^ 

by incorporating the grU^ ' ""--ospheres are «,de 

Polymeri^ .iorosphte u^o ' "^"""P'tlble 

wh»^o,- . "P ^° approximately 50% w/w 

growth hormone over a period of at least u hours ^p to 
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a period of one to -hh*.-^ 

preferably Us' tha" . ' '""^ 

™inistratioii by injection suboutaneouslv 
intr«.„so„larly (a size suitable for 1^^!!^ 
"-gauge needle «,ula be less than Ln ° 

r::LT """" 

AS used herein, "njicrosphere" is u^^r, - 
solid spheres * ^® "ean 

spheres formed of polymer having groWth hor»«r,o 
dispersed throughout as w«n - • 9^owtn hormone 

microcapsules lie!: 1 "^^"particulates and 

psuies, unless otherwise noted. 

Microparticulates are specifically referred to wh 
describing irregularly shaped polLr or 
particles. Microcapsules are sIhZ 7 ^^^^^^^'^9 
-Vices having a non%oi;eTcoro:^^^ 
different polymer than the outer shell. ^ 

AS used herein, "sustained" or "extenHo^n , 
o the growth hormone can he continuous or ^^'^^^^ 

discontinuous, linear 

' linear or non-lln*»aT- mi. • 

«cco.pUshe1 using one or „ore ^TZ"" ^ 

="P=sitions, *ug loacUngs, sele^L! of'"" 
aegraaation enhancers «=ipients or 

.<tal„lsterea al™! ^ »«l"e.tions, 

proauce tbe e^r --^ - 

salts. ""tainang physiological buffers and 

Methods for incorporation of Gr««... v 
"loroapherea l"** 
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the solvent is evaporated by spraying the solution 
leav.„, polymeric droplets containing the active 

Spr y Dryxng Ha^ibook" (John Wiley « sons, .ew yorX 
ZiLZl'T'" apsulatlIrL 
i»84), the teachings of which ar-o 

r::e s°^:s°:e:r""^ ^ --^ .=nLt^"r„^L 

thnite^iai H r " " °' -nslderawe a-ounts of 
solvent- 

for» .i^T techniques can be used to 

«s=:xveTL^^rsra^\:v~ 

ag«t solution Is than added to an agitated T'"^'™ 
Phase Which is usually agueous. lulsmer.™""' 
-eluded in the agueous pbase to stabilLe L :il • 
vater elision. The organic solvent is Z^ 
over a period o. several hours or Lr ^^e^e::'"""^' 
aepoaum, the poly„er around the oor^ZllZ 

^^^:rz^rr^Ji' ^^^^ 
« sho™ in 'ho" t^r:,:""""™ °' 

tec^lgue is described In ..^'l^^J^ ^1^.. 

r: irZrtrr::-TLr: r ~ 

^odegradable KicrosphereVt'jrt::;!:: .rug 

soivr.ej;aitr::s" r"^^"' 

incorporated herein. 
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„o^ „ r'^"*" ^^P""""" "orts reasonably well tut is 
not pre erred since the amount of incorporated .ateriai 

•1., xn -Characterization o, Dm, Loaded Poly(d,l- 
.actide, Microspheres... 1.^^^ ,3, l7n:i7Z4 

Phase gAparqt:inn 

fo™ ==P«"ion techniques can also be used to 

forB microspheres. These techniques Involve the 
formation of a „ater-in-oil emulsion or oil m water 
emulsion, xhe polymer is precipitated from 1 

temperature, pH, ionic strength or the addition It 
precipitants. ,or example, p„„, ^„ °^ 

qLoucr"^' -»i^<^«cti;- 

The ! . • ""taming active proteins 

llZTTn' "-t "ssolved in the aqueous Lse of a 
.ater-„-oil emulsion or dispersed as a solid in the 
polymer phase. Polvmer i= th™ • . " "> ™e 

^e re!Li P«l« contai; e 

psuies are not the preferred embodiment for 
^elavery of growth hormone, however, since the release 

:::«:iVt?::::or- 
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The preferred aethod for «aking growth hormon. 
..crcpheres having the desired cheracterl^L iT 

•1, the teachings of «,lch are incorporated herei^. 

s-pneres. a combination liquified oas - 
fro^e^n non.so.vent s.ste. and a frozen non^soXvel"^ 

are ^SilT '° ^-apsulated in solution 

are atcijed using an ultrasonic device into . i i ^ . 

,as »e .to.i.ed particles free.e when te/oo t'^ 

.":e:er r !\^rtri''"T"' - — 

solvent (ethanoi Z^llT" 

.Pheres hegin to sin. in^^': I n^^'.^ TthV" 

a,ent to he "^rrr^Tentll^l- 
hexane are added ^-r, "J-vents such as 

re added to the non-solvent (ethanol) to 

are formed of polylactide ™ , ' 

POWaetide-oo-glycollde polyners. 
The liguified gas can be limiH ' ' 
liquid nitrog«, (-195 Vc . 

any other gas that result 'i„ !: '^" « 
the ,to«i«d particles into fr 
"Ot preferred ,i„ce it is " 
oxidation Of the pro:ein ^ ™ 

can he stsuCtrT" 

uoscituted for the combination of lioulfi'*^ 

frozen no-solvent, provided the temperature Ttn 
solvent is below the fro»,^ . Perature of the non- 

Polymer/active .Zl llZllZ:'^"'''" " 

Poly.er'ct'v': ZUlZ: i^lLMr"* 

9 c treeze immediately upon contacting 
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than J:::To.i:TZrT^ : ^^^"^ -^^^-^ 

solvent „elts f irsT n ^ '° — 

liquid non-solvent system fT t ' " ^ 

Microspheres is used 1 » ' 

i-aiatel. intor ;:rso":~^^^^^^ 

Microsphere thaws it I ^"^''^"^ ^he 

-e solvent for li^lZT^^^ 

polymer .ust .e .iscLe'to luoT^JZlT'^' 

solvent fro» the microspheres LIT ^ 

Poly»er/solvent/„on-solLt systeTtV/ 

-3 process alon. .ith their::::^:^^^^^^^^^^^^^ " 

" lo°iS;S s^^LTCri solvents «on- 
solvent MeltiS Po?;S ?c 



POLYWPP 

Polydactide 



Polydactide- 

co-glycolide 
acid) 



Poly(capro- 
lactone) 

Poly (vinyl 
alcohol) 

Ethylene- 
vinyl 
acetate 



SOLVBWT 



Methylene 

Chloride (-95.1) ' — 

Chloroform (-63.5) m«*.».- , 

I oj.o; Methanol (-97.5) 



Bthanol (-114.5) 



Ethyl 

Acetate (-83.6) 
Acetone (-95.4) 

Methylene 

Chloride (-95. i) 

Methylene 
Chloride (-95. i) 

Water (O) 

Methylene 
Chloride (-95. O) 



Ethanol (-114.5) 
Ethyl ether 

(-116.3) 
Isopentane (-130) 

Ethanol (-114.5) 

Acetone (-95.4) 

Ethanol (-114.5) 
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oe used to form small particles ^^ 
scnxc nozzles, pressure nozzles pne^L '"^ 
rotary atomizers. Pneumatxc nozzles and 

A wide range of slyee 
by varying the Jput slzT , 

-lerosphere. ,1^.. "««"in9 

this prcces. can Z T"' ""^"^ 

"ioTons In dlameto,- . S^'ater taian looo to 5 

spherical in shape. technique are 

"eleotloa of the Pol^ric Matrte 

Polyners that can be used to f„™ 
-icrosphares include bioerodlbll olll 
P0ly<lactide,, POIy.Uctide-co-^^Iot::: " 
Poly(caprol.ctone) , polycarbo„.r * ' 

poiy«*ydriaes, po;,L::\trp;i!~'' 

Polyecotals, Polycyancacrylates ! 
Polymethanas, and non-«LiKr "^""^^l" 
Poxyacrylates, .thyl^l^:^": ^ " 
•cyl su,stltuted cellulose acetate T "^^ 
".ereof, non-erodihle polyuretal ''"V"''"'''^ 
polyvinyl Chloride, poLZl n ""'^"i^^""' 

^-i^-le, , chloro^urpho^atr ^iX^f 'T"^^ 
polyethylene oxide a3™o=^ P°-^yolifins, and 

- provided the -^^'^uui:^:iTr- 

are found which have the deslr./! """""l^-t 
general, a polymer solution ^" 

^ween » poly^r end 3 t p ^rTf"""'"'"' 
polymer. POiymer, preferably 5-10% 
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in the preferred embodiment, a poly(iactide) is 
used. AS used herein, this term includes polymers of 
lactic acid or lactide alone, copolymers of lactic acid 
and glycolic acid, copolymers of lactide and glycolide 
Mixtures of such polymers and copolymers, the lactic ' 
acid or lactide being either in racemic or optically 
pure form, it is most desirable to use polylactides i„ 
the range of molecular weight up to 100,000 

The release of the growth hormone from these 
polymeric systems can occur by two different mechanisms. 
The drug can be released by diffusion through aqueous 
filled channels generated in the dosage form by the 
dissolution Of the drug or by voids created by the 
removal of the polymer solvent during the original 
microencapsulation. The second mechanism is enhanced 
tl tH ^«^-^-tion Of the polymer, with 

time the polymer begins to erode and generates increased 
Porosxty and microstructure within the device. J. 
creates additional pathways for drug release. 

The degradation of the polyniers occurs by 
spontaneous hydrolysis of the ester linkages on the 
bacjcbone. Thus the rate can be controlled by changing 

ZT7 rr^^"^^ ^^^^^ -^ese 

include the monomer ratio (lactide to glycolide), the 
use Of L-Lactide as opposed to D/L Lactide, and the 
polymer molecular weight. These factors determine the 
hydrophliieity and crystallinity which ultimately glrn 
the rate of water penetration. Hydrophilic excipiLs 
such as salts, carbohydrates and surfactants can also be 
incorporated to increase water penetration into the 
devxces and thus accelerate the erosion of the polymer 

By altering the properties of the polymer and the 
properties of the dosage form, one can control the 
con^ibution Of each of these release mechanisms and 
alter the release rate of growth hormone, slowly 
eroding polymers such as poly L-lactide or high ' 
molecular weight poly(lactide-co-giycolide) with low 
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glycolide compositions win 

diffusion controlled i„„V'"'' '"''^ '° '^^^^"^ 

composition and decreasLTtr"' '"'^^'''^ 

uptake ^niziz:::^:'^''': 

adds an erosion component to the': eal^neT'^ 
The release ••^exease kinetics. 

""work Of interconnectil H ' 
l.or«o„e loading, u i„ t!! .. °' 

"e Mixed With the incoroor,. ! " Particulates, can 
«seolved Within the ™ « ^ 

--nerra^trL" ?° 

duration Of release stT °" 

-ino acids, fatty actds" 1^'""^ ^"''""''^ «rbohyarates, 

to those skuiad i„ th. ' 

Which .odity the solubilitv'o/" «cipients 
"Its, co^iexin, a^^ts ' l""^ """""^ ™* « 
""d to control L reuaa ' ""'"i""' >« 

■Icrospheres. " Protein from the 

Mdittves to alter 

>-iuty Of '•""•"°» 

stabilizers for the growth hr,«. 
"tio to the protein on a we^^ . 
include carbohydrate such II ' 
"^tran, and heparin. pJXtr' 
protamine, ,.i„o acids sul a" argti" 
«-eonine. surfactants such as ZZ^JT"'' 
=alts such as calciu. chloride a^H . 

0"ae and sodium phosphate, and 
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lipids such as fatty aciri^ x. 

salts. Phospholipids, and bile 

The ratios are generally i-io to . , 
carbo.y.rate to protein, a»ino a ia" to ^ • 
-tabalizer to protein, and salts to ' 
1:20, surfactant to protein; an. 1 20 to '° 
Protain. " *<> 4:1, lipids to 

Degradation enhancers are based „ . 
relative to the polymer weiaht T 
^■e protein phase. a«ea rrsep^al"" '"^ 
particulates, or can he co^ilZZt ^= 
appending on the compound i„ aiT ""^^ 
aould be between o i and V. . ' 

Of degradation enhancer's T""' P^^^"' • 

as a^oniu^ sulfate .„T 
«=i.i= such as Citric "id 1?°"'" "'•"^^ 
ascorbic acid, inorganicls't'cVr' ^ 
potassium carbonate, calciu. "rCt " 
and ainc hydro:cide, and organic^L =''^'»»ate. 
sulfate, spermine, choline et. ^ " '^•"^i'^ 

aiethanola»ine aM 7, "*anola»i„e, 
as Tween- anr^CnTc™"'""--- ™ants such 

«tric.:"\"";~ - - "i-structure to the 
inorganic salt, .nd T^'^' ""^ " 

particulates. The ran. ! •= 
parent ^ "^tween one and 

thirty 

M-lnlstratlon of the microspheres t<. 

*n effective amount of t! 
-ntaining growth hormone je .T- """^'■''^"^ 

injection subcutaneoZrint '° 
ihtraperitoneally and . ■"''"'»"=°°larly, 

to mucosal ^emhra^es su^h "s?:"^' '"^"^stration 

Of a suppository,, or by in" t" " 
■iaaired dosage of growth ho™ *° 
parameters for trea'tme^: l^Tr^To 
various medical conditions. « 
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0-54 ot poly D/L S^WH hOrBOM. 

(inherent viscosity 0 ^ !» '.""''^""^^ 

chloride. To this °* ethylene 

^yophui«a h^trjZir'""" ""^ " - 

= 4:l „olar ratio ^rT. =°"t=ihlng »l„c Ions at 

lyophlu.edproteirlr™."="^°-'= 

-.e. .he s^Xts^i-^^^^rj" 

=i-in,e. * ,00 .1 a-ouht o. 100,"^''" 

polypropylene container (i, " ^1. . *° 
^«P). This solution vas fto„„ in i ° " 

covered with soo «i of li™,! ? 
protein ^xture was ZZTT 

syrinje p„^ ,t P"P=a fro„ the syringe via a 

<-..:nicVi:rr\^'::ni;^7r:-^ 
.^"piets Which™:: 21"^^"^° ^"'^ 

Mtrojen ans fo^L ">» "luW 

'-en et^^^ol «"ch san. ont the 

^ri:::;::xrth" - 

A3 the ethanoTCs the "'"'^ 
Into the liquid wher. ^ "icrospheres settle 

e-actea. «ter rhots"":":^ ^"""^ ^= 
ethanol prechlUe., to ..oZ ^ 21,7' ""' " °' 
After three aays. the slurry" 

•«s filtered using a 1 ™i «°-ospheres and ethanol 

'HiUiPore, Bedfo^: m Z^T' ^^"^^ 
were then lyophilized. ^^^tered microspheres 
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Example 2: m vivo assay of growth hor«.« 

, 9rowtii honaoae released 

P01y,0/L-l.ctW. eo-giycoUde) 
•neroapiier«s. 

«icrosi*er«s as produced in ex»«,i. , 
- t.e «t Moassay detailed in L ""^ 
Phar,.cop.l.. Hypophysect=»i.ed rats"e" „^ ■ 
Taconics, Geraantown, New ,ork t. ^'"^^ 
were utilised. Groups 1 and f ""^'"^^ 
injection of ^gh oHo 1 ' '""'^ "'"^ 

in «e dorsu.. ..e a„iJae"ere td „trT""°^'^ 
and allowed free access to waZ 
The increase in body weioht 
The injectable ^=r»ul.tio„ prXVsustT T 
potent hor»,ne «,lcl, results Z Z. 

«suax:s an body weight gain. 
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We claim: 

1- A polymeric microsphere havir,« . ^• 
less than looo microns fom, J T ^ diameter of 
polymer selected frlm^h! ' biocompatible 

... ^ ^''^''P consisting of 

Polydactadej , Poly(lactide-co-giycolide» ! 
Poly(caprolactone) , polycarbonaL f ' 
polyanhydrides Joill ' ^^'^^"'i'*^-' 

Polyacetals ^^^ers, 
pol^^rl Polycyanoacrylates, degradable 
Polyurethanes, polyacrylates, polymers of .-eh , 

^olyvln,! n„or«e, p..,,.,;; r J ' 
chlorosulphonated polvoll,i„. , 
=cpoly.ors ana ^iZTs ^Zif ' 

« between o.u .no 50» by weW^„^ concentration 
Elected the ^oup ZZl^l^ 

-»an growth hor.one pot^cy "•'"^^i-S 
period Of ti.e neater than on. • 

«»eter ie .es= ^.^Z ltZT ' 

4. The microspheres of eiai™ i ^ 
erosion rate .ovulating agent is a ooreT"" 
^«ea to the poiy^er i„ pa'rtic ate ."^ inT' 
co^tration o. between one ana thirty^ ^ee^t 

-hohyarates. ,^„o acias "otinT UpT'"'"' " 
t"ty acids. ,M surfaotanu 
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6. The microspheres of claim i wherein the 
excipients which modify the solubility of growth hormone 
are present in a concentration of between o.i and thirty 
percent (w/w, polymer) and are selected from the group 
consisting of salts, complexing agents, inorganic acids 
organic acids, inorganic bases, organic bases, and ' 
surfactants. 

7. A method for administering growth hormone 
comprising administering a biocompatible polymeric 
microsphere containing between o.i and 50% growth 
hormone and having a diameter of less than one hundred 
eighty microns, formed of a biocompatible polymer 

n!!wr.'r """"^ insisting of poly(lactide, , 
Poly(lactide.co.glycolide)s, poly(caprolactone) , 
polycarbonates, polyamides, polyanhydrides, polyamino 
acids, polyortho esters, polyacetals, 
polycyanoacrylates, degradable polyurethanes, 
polyacrylates, polymers of ethylene-vinyl acetate and 
other acyl substituted cellulose acetates and 
derivatives thereof, polysaccharides, non-erodlble 
polyurethanes, polystyrenes, polyvinyl chloride, 
polyvinyl fluoride, polyfvinyl imidazole), 
chlorosulphonated polyolifins, polyethylene oxide, 
copolymers and mixtures thereof, containing growth 
hormone dispersed through the polymer in a concentration 
Of between 0.1* and 50% by weight and an excipient 
selected from the group consisting of excipients 
modulating polymer erosion rate, excipients stabilizing 

-tment h^^^' 

hormone is released over a ner-inri 4. • ^ 

one day. ^ °^ ^'""^ ^^^^^^ °f 
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8. TOe method Of claim 7 fonned of . 
biocompatible polymer selected from^! 
or Polyciactide,, Poly aactide^IXrirr 
Poly(caprolactone), polycarbon«^. 9-^ycolide)s, 
polyanhydrldes nolv!! ' P^^^^i^e^. 

poj^e«„„e. Po\^;::::;„L° ~r — ^^^^ 

chloro=ulph„atea polyoUf J, polT^lL ■ 
oopolymars and mixtures 

thereof ^'^^ 

10. The method of eia^™ ^ ^ 

11. The method of clai» -7 u 
microspheres ar-*» ^ • • wherein the 

«.pneres are administered by in-i«o*.,- 
intramuscuiaT-1,, oy injection 

amuscuiarly, subcutaneously intr-»«« 
mtradermally. ' ^"*="Peritoneally, or 

12. The method of claim 7 wherein ^-k 
microspheres are administer.^ k 

mucosal membrane. '""^^^"^ application to a 

13. A method for making, . ^ . 

""itins poly.«.ie »,„ ""Prising 
-iocompatlMe pol^ar 3=1!^ ,". ^' " 

Po.y<caproU=t<^,r Pol^TrZlVtlT'l- 
polyanhydrldes, poiya^mo acids 
Pclyaceuis, polycyanoacrylatl ds?"."^" 
Polyurethanes, pclyacryl.tL !' ^'^"^'"'^ 
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Poly (vinyl Imidazole) r.>.-, 
containing growtn horaone L . 

0.1% and 50% by weir ir < « "-tveen 

o« e„ipie„ts .oaulatin, po^^ J el^T ""''""^ 
-P.en. --e^ Po^., 

k-ving a temperature bei„„ thTf '!., ' 
polymer solution efteotil ^ " 
atomized poly„«. eol!^f '° ''"•''^"•ly free« the 

overuyin^:^ C T "^""1=- 

polymer, Lre „ Le 'l"" 
">» llmla non-.oivent "^^^W i» 

-Pletr^^Crt^u^ranr- - - 

a U^ir„.:~' ---- aropiete into 

»l=roepheres. ^^^"^ Polymeric 

H- The method of ol«i,, ^ 
»te modulating ,ge„t i, /^.^ " -oelcn 
<*• polymer i„ particulate ' 
-tween one » - - 

-"-.:::red"n""^-'^^- 

carbohydrates, amino acids 1^-''°"'' « 

^atty aoids, ana surfacta:;s ' 
16. The method of claim -i-, w 
-ipients Which modify the lo tbUiToT 
are present in a concentration of 

percent (w/„, poiy.or, and are sei . " '""^ 
consisting Of salts, compiexim . " 
crganic acids, inorganic bal? Z ' 
aurfactants. ' ""^""^ ""'as, and' 



94/12158 



rcT/US93/llfi2i 

1/1 




SUBSTITUTE SHEET (flULE 26) 



— m. xwoi REPORT 



A61K37/02 



B. FIELDS SEARCHED L°°°° dPQ or u, hom n«,aul d«ainc«, , ,^ 



^onal Application No 

PCT/US 93/11621 



^^^^^^^^^^ 



t*™™,ucl. document, art mcmded « (he fields ,carch;d" 



Electronic daU base consulted during th7 



intcmationai search (name of data base ST!^ 



pwctical. seartli terms used) 



C DOCUMENTS COV SIDered TO BP ^ 



I Category 



Qiatian of docitticnt, wim indicaion. wfaa« .^^JTTT 

««cMon, wbcre appnopn^fie, of tbe itlcvantpaBagei 

see claims 1-4 
fee page 3, line 10 - line 25 
see page 3. line 45 - „S U 
see page 4. line 46 - i^g": |f ^ 

13780 (ENZYTEc7lNC.) 15 November 
see the whole document 



Relevant to cUim No. 

1-12 
13-16 



1-16 



1-16 



* SpedaJcategorics of qted dneum^^^ . — 

14 February 1994 

I N»meaiidiMiJing«|<lKMOftli«ISA 



fx] ''***^'^*y"wnb««*rtli«edm 



annex. 



^on» i>CT/l5AflIfl (J«,y ■ 



invention P™**"?** theory underiying toe 

menu, ucfa mmiS^i™ S.**" " "<"* oUw nieh docu- 



9^ 



AuthoriadolBco' 



Ventura Aniat, A 



Inter..^ionalappJicaiion No. 

PCT/US93/ 11621 



>>mKSAl,ON*lSM.CHKP0,T 

So.™... 



[Z3 Claims Nos • 

,„ ^""•"""""""^'"'""'•nce.ofRuteMCX 

[ ^v«,ons Where unity of invention is l«cluW/c«nt... T 

(Continuauon of item 2 of first sheet7 



appiicaUon, as follows: 



D As only some of the reauirpH oaa * . 



D N'o required addilionai twr^k <• 



I Remark on Protest 



'NltKNATlONAL SEARCH REPORT 

faf<mnati<m on iwiem fiuniiy mernbOT 



, Patent document 
cited in search report 

EP-A-0330180 



WO-A-9013780 



Publication 



30-08-89 



15-11-90 



tfO-A-9317668 jg. 



09-93 



Patent famUy 
member(s) 



ton iOnUAppUeaionNo 

PCT/US 93/11621 

Publication 
date 



JP-A- 1216918 30-08-89 
.-f™. 31-03-92 



US-A- 

AU-B- 

AU-A- 

CA-A- 

EP-A,B 

JP-T- 

NONE 



5019400 
621751 
5530990 
2030550 
0424516 
3504389 



28- 05-91 
19-03-92 

29- 11-90 
02-11-90 
02-05-91 
26-09-91 



JW/BAmo (pout ftmuy Bum) (July 



